Biological examples provided the original motivation lying behind the Kuramoto model (KM) of coupled phase oscillators [1] . However, neither the original model, nor any of its extensions [2] , have incorporated a fundamental property of living systems -their inherent time-variability. Many important characteristics of open systems can be missed by not accounting for the nonequilibrium dynamics that stems from their time-dependent parameters. We introduce a generalization of the KM by explicit consideration of deterministically time-varying parameters [3] . The oscillators' natural frequencies and/or couplings are influenced by identical external force with constant or distributed strengths. The new dynamics of the collective rhythms consists of the external system superimposed on the autonomous one, a characteristic feature of many thermodynamically open systems. This deterministic, stable, continuously time-dependent, collective behaviour is fully described. Additionally the external impact and the reduced dynamics are defined in both the adiabatic and non-adiabatic limits. In this way, a large range of systems tackled by the Kuramoto model -spanning from a single cell up to the level of brain dynamics -can be described more realistically. Namely, experimentally reported [4] results for anaesthetized brain allow it to be modeled using time-varying couplings [5] , whereas variability of the neurons' firing rate [6] can be also deterministically encompassed with this model. The work to be presented helps to describe time-varying neural synchronization as an inherent phenomenon of brain dynamics. It accounts for experimental results reported earlier [4, 6] and it extends and complements a previous attempt [5] at explanation.
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